Introduction {#sec1}
============

Extrapulmonary neuroendocrine (NE) tumors are rare, with \>95% of these tumors being found in the gastrointestinal system. The second most common site of extrapulmonary neuroendocrine tumor is the genitourinary system.[@bib1] Most genitourinary primary small cell carcinoma (SCC) occurs in the bladder while the renal pelvis and ureter, despite urothelial lining, are rare sites of primary neuroendocrine tumors.[@bib1]^,^[@bib2] The diagnosis and staging of upper urinary tract cancer are challenging due to the need for small, atraumatic instrumentation to access the ureter and renal pelvis. Fewer than 40 cases of ureteral small cell carcinoma or urothelial carcinoma with neuroendocrine differentiation have been reported in the literature since the first case was described in 1986. We present the management of a patient with urothelial carcinoma with neuroendocrine differentiation consistent with small cell carcinoma of the upper urinary tract.

Case presentation {#sec2}
=================

The patient is a 72 year old male with a 40 pack-year smoking history who presented to primary care with a decline in his estimated glomerular filtration rate (eGFR) to 43.7 mL/min/1.73m^2^. A urinalysis revealed microscopic hematuria. A renal ultrasound was performed and demonstrated severe right hydronephrosis. Further urologic evaluation with cystoscopy and retrograde ureteropyelograms showed a filling defect in the right renal pelvis ([Fig. 1](#fig1){ref-type="fig"}). Right renal pelvis cytology was consistent with high grade urothelial carcinoma. A papillary lesion in the right distal ureter with fibrotic narrowing of the uretero-pelvic junction was visualized on ureteroscopy. Brush biopsy specimens from both areas were non-diagnostic. Due to the visual appearance of the tumor and positive urine cytology, the patient underwent right nephroureterectomy.Fig. 1Right retrograde ureteropyelogram with filling defect and hydronephrosis.Fig. 1

Pathology revealed high grade urothelial carcinoma with neuroendocrine differentiation, consistent with small cell carcinoma. On microscopic examination, the tumor cells were a hyperchromatic nuclei, powdery chromatin, small nucleoli, and mitotic index (MIB-1) of 80% ([Fig. 2](#fig2){ref-type="fig"}). The tumor was negative for lymphovascular invasion. On immunohistochemistry, the tumor was positive for CD56, stained weakly for synaptophysin, and had focal chromogranin and CK7 staining ([Fig. 3](#fig3){ref-type="fig"}). The tumor was negative for p63, GATA-3, and TTF-1. Surgical margins were negative, and final pathologic stage was pT3NxM0.Fig. 2H&E section of the tumor reveals a high grade carcinoma tumor comprised of sheets and nests of tumor cells with hyperchromatic nuclei, nuclear molding and abundant apoptotic cells. Tumor necrosis is seen focally.Fig. 2Fig. 3Immunohistochemistry stain for synaptophysin shows positivity in tumor cells.Fig. 3

Postoperatively, PET-CT was performed demonstrating mildly FDG-avid right adrenal nodule which was biopsied and consistent with metastatic small cell carcinoma. He was treated with 15 cycles of paclitaxel (64mg/m^2^, 3 weeks on and 1 week off). Restaging CT was then performed which demonstrated no evidence of active disease. The patient had a treatment break at 19 months of follow-up. At 22 months following nephroureterectomy, he was re-imaged with PET-CT and had an FDG-avid recurrence in the right posterior pararenal space. The patient resumed therapy with paclitaxel.

Discussion {#sec3}
==========

Upper tract genitourinary tumors are rare and typically urothelial in origin. The percentage of upper tract urinary tumors with pure nonurothelial origin is accounts for fewer than 2% of all upper tract tumors. Urothelial primary with variant histology accounts for nearly 25% of cases in one study. Small cell was noted in 1.9% of all patients with variant histology. Variant histology is associated with advanced tumor stage, lymphovascular invasion, and lymph node metastasis. The natural history of this disease, these patients should be managed quickly with multimodal therapy.

Patients with pure or variant SCC of the upper urinary tract typically present in the sixth or seventh decade of life.[@bib1]^,^[@bib2]^,^[@bib3] No definite risk factors have been identified, but smoking may play a role.[@bib1]^,^[@bib2] Presenting symptoms include weight loss, flank pain, hematuria, dysuria, or recurrent urinary tract infections.[@bib1]^,^[@bib3] Primary NE tumors in the urinary tract are not typically associated with paraneoplastic syndromes. Evaluation to exclude an alternate primary should be performed prior to diagnosis of primary ureteral SCC.

The mechanism of NE malignancies in the upper tract is not well elucidated, but there have been four proposed hypotheses including: 1.) Neuroendocrine metaplasia of urothelial carcinoma lesion, 2.) Seeding from normal neuroendocrine cells in the urinary tract, 3.) Entrapped neural crest-derived cells in the ureter during embryogenesis, and 4). Undifferentiated stem cells that differentiate into neuroendocrine.[@bib1]

Histologic features of upper tract NE tumors are similar to those outside of the urinary tract including scant-moderate cytoplasm, fine speckled chromatin, and high nucleocystoplasmic ratio.[@bib5] These tumors typically stain positive for CAM 5.2, synaptophysin, chromogranin A, pancytokeratin (AE1/AE3), CD56, and/or neuron-specific enolase.[@bib4]^,^[@bib5] Thyroid transcription factor- 1 has also been reported in 44% of extrapulmonary SCC and in 40% of bladder SCC.[@bib5] Ureteral small cell carcinoma frequently demonstrates histologic features consistent with aggressive disease course including high mitotic count and proliferation index.[@bib5]

There are no standard recommendations for treatment given disease rarity. The available literature supports neoadjuvant cisplatin-based chemotherapy followed by nephroureterectomy. One case report described a 50% reduction of retroperitoneal lymphadenopathy at 3 months without disease progression on cisplatin-etoposide.[@bib2] Another case managed with irinotecan and cisplatin demonstrated tumor reduction after 2.8 months of therapy.[@bib1]

Median survival ranges from 8.2 months with nephroureterectomy alone to up to 24 months with adjuvant platinum-based chemotherapy, with pathologic stage at diagnosis as the most significant prognostic factor.[@bib1]^,^[@bib4]^,^[@bib5] Patients with pT1-pT2 had a median survival of 31 months compared to 8 months for pT3-pT4 disease. Aggressive therapy has yielded survival as high as 80 months in one case.[@bib4]

Effective therapies to treat this aggressive variant are needed. Some reports suggest c-kit expression and mutations in platelet derived growth factor alpha (PDGFA) as potential targets. Pharmacologic agents for these targets are an active area of investigation.

Conclusions {#sec4}
===========

Primary upper urinary tract small cell carcinoma is a rare tumor that requires multimodal management. Treatment should be initiated expeditiously given the aggressive nature of this disease and should include a combination of surgical resection and platinum-based chemotherapy. Prognosis is best predicted by pathologic stage. Continued research is necessary to determine standard treatment recommendations for this disease. Medications targeting c-kit and/or PDGFA may be promising avenues for future research.
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